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, $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ $[18]$ .
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$\mathrm{Q}$ $n$ $f(x)$ Galois $n$ $S_{n}$ .
, Galois $\mathrm{Q}$ $n$ $S_{n}$ .
, “ S7 Galois $n$ ’)
(Galois ) – . ( Galois ,
3 ,
([2] ) $)$
6 , $S_{6}$ 16 , Galois 6
. ( Galois [1] .) 16
, Galois 6
. ( $S_{6},$ $A_{6},$ $S_{5}(=C\tau 120),$ As $(=G\epsilon 0)$ )
, . ( , $n$ $A_{7\text{ }}$
Galois $n$ . $A_{4}$ Galois 4
– [1] . )
, , $A_{5}$ Galois 6 “ $\mathrm{Q}$ $A_{5^{-}}$ ( 2
$A_{\mathit{5}}$ - ) 6 ?” .
Galois Galois .
, Galois .







, $b,$ $c,$ $d$ l $\mathrm{Q}$ . , ABrumer 2
$\mathrm{Q}(\sqrt{5})$ ,
M. Olivier [12] [13] , [13]
. 6 Galois , $A_{\mathit{5}}$ ( $A_{6}$ )




$f(x;b, c, d)$ $d(b, c, d)$ ;
$d(b, c, d)=\delta(b, c, d)^{2}$
,
$\delta(b, c, d)=16dbc^{6}+((-144d+16)b - 64d)c^{5}+((-48d^{\sim}\circ-4d)b^{2}+(-16d^{2}+192d - 144)b+384d-$
$64)\mathrm{c}^{4}+( (288d^{2} - 160d-4)b^{2}+(832d^{2}+1008d+208)b+64d^{9}\sim+320d+384)\mathrm{c}^{3}+((48d^{3}+$
$8d^{2})b^{3}+(32d^{3} - 608d^{2}+1336d-108)b^{2}+(-1280d^{2}+1184d+896)$ b–2304$d^{9}\sim-2752d+$
$256)c^{2}+((-144d^{3}+144d^{2}+36d)b^{3}+(-768d^{3}+528d^{\mathrm{o}}\sim - 2880d+1008)b^{2}+(-576d^{3}$ -




lf$(x;b, c, d)$ $\mathrm{Q}(b, c, d)$ Galois 6 $A_{6}$ .
, (2 ) , $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$




2 $b,$ $c,$ $d$ $\mathrm{Q}$ , $f(x;b, c, d)$ $\mathrm{Q}(b, c, d)$ Galois
(6 ) 5 $A_{5}$ .
\S 3.5 . $b,$ $c,$ $d\in \mathrm{Q}$ , $f(x;b, c, d)$ $\mathrm{Q}(b, c, d)$ Galois –
As (Hilbert ). , $f(x;b, C, d)b,$ $c,$ $d\in \mathrm{Q}$ $\mathrm{Q}$
Galois $A_{5}$ . ,
$f(x;-2,0, d)=x^{6}+(2d+2)x^{4}+(2d-1)x^{9}\sim-1$
Galois 4 $A_{4}$ . $f(.\tau;b.c.d)$ $b+1$ $b=-1$
$f(x;b, c, d)$ . , 5 $f(x;-1, c, d)/x$ Galois 10
2 $D_{10}$ , \S 4 .
$3f(x;b, \mathrm{c}, d)\in \mathrm{Z}[x]$ ($b,$ $c,$ $d\in \mathrm{Q}$ , ). $f(x.; b, c, d)$
Galois $A_{\mathit{5}}$ .
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$(\star)$ $\delta(b, \mathrm{c}, d)$
. $m$ $\delta(b, c, d)|m$ , 2 $\mathrm{Q}(\sqrt{m})$ $f(x;b$
, $c$ , As- .
[11] .
1(1) $S$ $(\star)$ $b,$ $c$ ,
) . $\delta(b,$ $c$ , $b,$ $c,$ $d$
. $\delta(b, c, d)$ $f(x;b, c, d)$ [$\mathit{1}\mathit{1}\int$ .
(2) $(\star)$ 1 $f(x;b, C, d)$ 2 A5- .
$(S)b=4b’+1,$ $c=c’+ \frac{1}{2},$ $d=d’+ \frac{1}{4}(b’, C’, cl’\in \mathrm{Z}[x])$ , $f(x;b, C, d)\in \mathrm{Z}[x]$ .
9.3.36 15 (Resolvent)
$L$ $L[x]$ 6 $f(x)$ . $f(x)$ $\theta_{1},$ $\theta_{2},$ $\cdots,$ $\theta_{6}$
$\theta_{p}\theta_{q}+\theta_{r}\theta_{s}+\theta_{t}\theta_{u}$ $\{p, q, r, s, t, u\}=\{1,2,3,4,5,6\}$ $(\#)$
15 , 15
$F_{15}(y;f)= \prod(y-(\theta\theta+pq\theta_{r}\theta S+\theta_{t}\theta u))$
$f(x)$ 15 . $F_{1\mathit{5}}(y;f)\in$ [x] .
2 - . $f(x)$ $n$
$\theta_{1},$
$\cdots,$
$\theta_{n}$ . $G$ $S_{n}$ . $G$ $E$ , $E$
$A$ Stabc $(A)$ $G$ $A.\text{ }$ . $\Phi\in$ $[X_{1},$ $x_{2},$ $\cdots,$ $x_{\mathrm{t}},|$
Stabs. $(\Phi)=G$ . $\Phi$ $G$ - ,
$\mathcal{L}(y;f)=\prod_{\sigma\in(S_{\mathrm{n}}//G)}(y-\overline{\sigma\Phi})$
$G$ - . , $(S_{n}//C_{7})$ $S_{\eta}$ $G$ .
$l\}\in L[x],$ $X_{2,?1}\ldots,$$x]$ $h$ $f$ $l_{l}\sim=h(\theta_{1}, \cdots, \theta_{\eta})$ . ( 48
$S_{6}$ $G_{48}$ , $G=G_{48},$ $\Phi=x_{1}x_{2}+x_{3}x_{4}+x_{\mathit{5}}x_{6}$ G48-
15 $F_{1\mathit{5}}(y;f)$ )
:
$4.F_{1\mathit{5}}(y;f)$ [x] , 5 10 $f(x)$ Galois
5 $S_{\mathit{5}}$ 5 As .
( ) 6 (1)( ) $S_{6},$ $A_{6},$ ( $6$ )S5, As (2)( )
(Wreath) $S_{3} \int S_{2}$ ( 72), $S_{2} \int\dot{S}_{3}$ ( 48) . 6
$(\#)$ 15
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15 $(S_{6}),$ $15(A_{6}),$ $5+10(S_{5}),$ $5+10(A_{5}),$ $6+9(S_{3} \int S_{2}),$ $1+6+8(S_{2} \int S_{3})$
. ( , – . ) $f(x)$
Galois 6 – ( ) , $F_{1\mathit{5}}(x;f)$ [x]
(– $*$ ) .
. QED.
3 $S_{\text{ }}$ $G$ $G$ - $\mathrm{Q}$ $f$ Gal $S_{n}/G’$
1 1 . G- (partition
) $G$ $S_{n}$ $f$ Galois $Gal_{\mathrm{Q}}(f)$ . (partition
$1^{c_{a}}\iota_{\mathrm{Q}^{(f}}),$ $H]$ ) – S\sim $G,$ $H$ , partition $[G, H]$
( ) , ( ) Galois .
$G$ - Galois ,
. ($[\mathit{2}\mathit{1}_{y}l\mathit{4}J\sim[\mathit{1}\mathit{0}\mathit{1},$ $[\mathit{1}\mathit{4}J_{f}[\mathit{1}\mathit{6}J_{J}[\mathit{1}7J$ . )
9.3.415
, , (a) Gr\"obner (b) ( )
$f(x;b, C, d)$ 15 $F_{15}(y;f)$ $(\mathrm{a})(\mathrm{b})$
. , $f(x;b, C, d)$ ? , $\cdots$ , ”$6$ 15
$F_{1\mathit{5}}(y).f)=y^{1\mathit{5}}+^{c_{1}()+c}4r1,$$\cdots,$ $r\cdot 6y+\cdots 114(r1, \cdots, r6)y+c\mathrm{O}(r_{1}, \cdots, r’ 6)$
$(72.120 \sec)$ . ,
(\dagger ) Ci $(r_{1}, \cdots, r_{6})$ $f(x;b, C, d)$ , $b,$ $c,$ $d$
.
(a) , $f(x;b, c, d)$ $r_{1},$ $r_{2},$ $\cdots,$ $r_{6}$ (elementary symmetric function) :
$\mathrm{r}\sigma_{1}=$ $r_{1}+r_{2}+\cdots+r_{6}$ ,
$\sigma_{2}=$ $r_{1}r_{2}+r_{1}r_{3}+\cdots+r_{2}r_{3}+\cdots+r_{5}r_{6}$ ,
. . . $(S)$
$($
$\sigma_{6}=$ $r_{1}r_{2}\cdots r_{6}$








. $(S)$ $Q(b, c, d)1r1,$ $r_{2},$ $\cdots,$ $r6]$ $J$ . $J$
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$\mathrm{G}^{\mathrm{t}}1\ddot{\mathrm{O}}\mathrm{b}\mathrm{n}\mathrm{e}\mathrm{r}$
$\mathcal{G}$ . ( $\mathcal{G}$ $S\cup\{f(r_{1} ; b, c, d), \cdots, f(7’ 6;b, c, d)\}$
(\ddagger ) $b\prec c\prec d\prec r_{1}\prec r_{2}\prec\cdots\prec r_{6}$ Gr\"obner 1092 $\sec$
) , Ci $(r_{1}, \cdots, r_{6})(i=14, \cdots, 0)$ $\mathcal{G}$ (normal form)




$i$ 14 13 12 11 10 9 8 7 6 . . . $0$
$(\sec)$ 0.02 0.08 0.90 8.77 80.23 577.93 3722.61 15254.3 $-$
(b) , Ci $(r_{1}, \cdots, r_{6})$ . ,
[21].
5\theta ) $n$ $\psi(x_{1,n}\ldots, x)\in \mathrm{Q}[x_{1}$ , $\cdot$ . . , $x_{l1}]$ $\sigma_{1}(x_{1}$ ,
$\ldots,$ $x_{ll}),$ $\cdots,$ $\sigma_{n}(x_{1}, \cdots, x_{n})$ – :
$\psi(_{X_{1}}, \cdots, x_{\iota},)=p(\sigma_{1}, \cdots, \sigma_{n})$ .
( ) $k$ $P(x_{1}, \cdots, x_{n})\in \mathrm{Q}[x_{1}, \cdots, x_{n}]$ . $P$
$”\prec$
” . 2 $x_{12n}^{\alpha\alpha\ldots\alpha}\iota_{xX}2\mathrm{n},$ $x_{1n^{\mathrm{n}}}^{\beta_{1}\beta}X_{-},x2\ldots\beta$
$\sum\alpha_{i}<\sum\beta_{i}$ , $\text{ _{ } }\sum\alpha_{i}=\sum\beta_{i}$ $0$ $\alpha_{i}-\beta_{i}$
, $X_{1}X_{2}X_{n^{n}}\alpha_{12}\alpha\ldots\alpha\prec x_{12}^{\beta\iota_{xx}}\beta_{2}\ldots\rho nn$ . $h\in \mathrm{Q}1^{x_{1},\cdots X_{\eta}},$ ] $\prec$
(head monomial) $HM(h)$ .
$HM(P)=C\cdot X_{12}^{\mathrm{e}\iota_{x}}e_{2\ldots x_{n}}\mathrm{e}_{n}$ . $P$ $x_{1}^{\alpha_{1}}x_{2}\alpha_{2}\ldots$ x $\alpha_{i}$
$P$ . $e_{1}\geq e_{2}\geq\cdots\geq e_{n}$ .
$P’=P-c\cdot\sigma-\mathrm{e}\sigma-e3\ldots\sigma_{n}-\sigma_{n}[] 2122\mathrm{e}_{n_{1}}-1-\mathrm{e}n\mathrm{e}_{n}$
. , $c\cdot\sigma_{1}^{\mathrm{e}_{1}-}\mathrm{e}_{2\sigma}\mathrm{e}_{23}2n-\mathrm{e}\ldots\sigma^{\mathrm{e}_{n}}$ $cx^{e\iota_{X_{2}^{\mathrm{e}_{2\ldots \mathrm{e}}}}}1X_{n^{1}}$’ $HM(P)$
. , $P’$ . $P’$
, $P’$ $P$ . $P’$ . ( $P’$
. ) $P$ $P$
$P$ . $P$
. , $P$ –
. $\mathrm{Q}.\mathrm{E}$.D.
, .
$F_{1\mathit{5}}(y;f)$ 12332893 $\sec$ . ,
$(C)$ $F_{15}(y;f)$ , . (







2 $f(x;b, c, d)$ 15 $F_{1\mathit{5}}(y;f)$ 4
, . , $(\mathrm{a})(\mathrm{b})$ ,
(a) 3 , (b) 3 .
A4 .
, $F_{1\mathit{5}}(y;f)=F_{1}(y;b, c, d)\cdot F_{2}(y;b, c, d)$ . , $deg_{y}(F_{1})=5,$ $deg_{y}(F2)=10$













$58d^{9}\vee-4)c+10d^{3}-30d^{2}+35d+12)b^{3}+((-68d^{\mathrm{o}}\sim+44d-48)_{C^{3}}+(34d^{\vee}\circ - 436d+173)c^{9}\sim+(152d^{3}$ -








9.45 $f(x, -1, c, d)/x$
$b=-1$ , $g(x;c, d)=f(x;-1,C, d)/x$ 5 :
$g(x;c, d)=x^{\mathit{5}}+2cx^{4}+(c^{2}+2c+d+2)x^{3}+(2c^{2}+2c-2d+1)x^{2}$
$+(c^{2}+4c+d+2)_{X+}2_{C+3}$
. $d(g)$ \S 2.1
$d(g)=\{8dc^{\mathit{5}}+(-52d+8)c^{4}+(16d^{\sim}\circ-16d-52)c^{3}+(216d^{2}+448d-8)C^{\sim})$
$+(8d^{3}+496d^{2}+628d+386)c+12d^{3}+312d^{2}+204d+381\}^{2}$
$=(2c+3)2$ . $\triangle(C, d)^{2}$
,
$\triangle(c, d)=-4d^{3}+(-8c^{2}-96c-104)d2+(-4c^{4}+32c^{3}-40c^{2} - 164c-68)d$
$-4_{C^{3}}+32c^{\mathrm{o}}\sim-44c-127$
. , :
$6c,$ $d$ $\mathrm{Q}$ . ,
(1) $g(x;\mathrm{C}, d)=0$ $\mathrm{Q}(c, d)$ Galois 10 2 $D_{10}$ .
(2) $g(x;c, d)=0$ $\mathrm{Q}(c, d)$ $K$ 2 $\mathrm{Q}(c, d, \sqrt{\triangle(C,Cl)})$ .
( ) . \S 4.1 .
(1) 15 $F_{1\mathit{5}}(y;f)$ 10 $F_{2}(y;b, c, d)$ , $b=-1$ , $F_{2}(y;-1, C, d)$
2 5 .
(2) $\mathrm{A}_{\mathrm{O}}’=\mathrm{Q}(c, d, \sqrt{\triangle(c,d)})$ . , $I\mathrm{i}_{\mathrm{O}}’$ $I\dot{\iota}’$ (1)
2 – K . , K $K$ .
$y^{2}-\triangle(c, d)$ $g(x;c, d)=0$ $\mathrm{Q}(c, d)$ $K$ 2 1
.
( [11] .):
$7\triangle(c, d)\in \mathrm{Z}$ ($c,$ $d\in \mathrm{Q},$ $c,$ $d$ ) . $\triangle(c, d)$ 2
– ( $c,$ $d$ ), $g(x;c, d)=0$ $\mathrm{Q}(c, d)$
2 $\mathrm{Q}(\sqrt{\triangle(c,d)})$ , 2 $\mathrm{Q}(\sqrt{\triangle(c,d)})$ 5 .
5 $g(x;c, d)(c, d\in \mathrm{Q})$ , Galois 10 2 Galois ( \langle
5 ) ,
. 2 $\mathrm{Q}\sqrt{m}$ 5 $|m|<1000$
2 $m=401,439,499,727,817,982$ 6
2 m $=47,79,$ $\cdots,$ $982$ 114
64
. 2 , 2 (e.g. $-m=$
$613,769,977$ ) , $c,$ $d\in \mathrm{Q}$ $g(x;c, d)$ . ,
$g(x;c$, $\mathrm{Q}$ D10- .
9.4.1 6
6 :
(1) $F_{2}(y;-1, c, d)$ :








. 5 2 . $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ 42 msec
.
(2) , $f(x, -1, c, d)$ $\mathrm{Q}(c, d)$ $K$ . (1) $K/\mathrm{Q}(c, d)$ Galois $D_{10}$
$I\iota’$ $\mathrm{Q}(c, d)$ 2 . 2 $x_{1},$ $x_{2}$ ( $x_{1}$









. , $A$ $Id(A)$ $A$ .
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2 $K\mathit{0}/\mathrm{Q}(c, d)$ , $I\acute{\backslash }0$ $I\acute{\backslash }$ 2
– . , $K_{\mathrm{O}}$ $I\acute{\mathrm{t}}$ .
$L(y;c, d)=y^{2}-\triangle(_{C}, d)$
$K$ – . square-free norm Tragel$\cdot$
[19] . \S 5.1
.
, (y; $c,$ $d$) $y$ $y-x_{2}$ : $L(y-x_{2;}C, d)$ . $L(y-X_{2} ; c, d)$
Norm( (y–x2; $c,$ $d$)) $H$ (y $-x_{2}$ ; $C,$ $d$) $x_{2}$ .
y–x2 , Norm$(\text{ }(y-X2;C, d))$ (\S 5.1 8(3) ).
, 16500 $\sec$ , A4
. $N_{orm}(L(y-x_{2;d))}C$, $y$ 20
. Trager NO7m( (y–x$\circ$\tilde ; $c,$ $d$)) $K$ -\llcorner $L(y)c,$ $d)$ $I_{1}’$
, . Trager
, Norm$(\text{ }(y-x2;c, d))$ $\mathrm{Q}(c, d)$ $L(y;c$ , $I\mathrm{i}’$ 1 1
, $N_{\mathit{0}}rm(L(y-x_{2;}c, d))$ $\mathrm{Q}(c, d)$ 2 ( 8 (2) $(3)$




Trager [15] [ $19|$ . 2
$I\mathrm{t}’$ , , $L=K(\alpha)$ . ( $\alpha$ $K$ . ) $\alpha$
$m(x)$ $n$ . , $=Ic_{(\alpha}$ ) $\equiv K[t]/Id(m(t))$ .
$I\mathrm{i}^{r}$
$\alpha$ $m(x)$ : $\alpha_{2},$ $\alpha_{3},$ $\cdots,$ $\alpha_{n}$ . $g\in$
$g=a\mathrm{o}+a_{1}\alpha+\cdots+an-1\alpha^{1}.-1\in I\mathrm{c}’(\alpha)$
( $g(\alpha)$ ), $g$ $g_{\sim}$” $\cdots,$ $g$7 $g_{i}=a_{\mathrm{O}}+a_{1}\alpha_{i}+\cdots+\mathrm{r}l_{\iota-1}.,\alpha_{i}^{1-1}(2\leq i\leq?l)$
. $g\in$ $N_{orm}(g)$ $g$ . ,





Norm$(p)=res_{t}(p(t, x),$ $m(t))$ $\in I\iota’[X]$
. ( )
Norm$(a\cdot b)=Norm(a)\cdot Norm(b)$
. , $I\acute{\mathrm{t}}(\alpha)[X]$ $f(x)$ , $Nor\mathit{7}n(f)$ $I\iota’[:L]$
. Trager . Trager
, :
$g(x)$ $g(x)$





8$f(x)$ $=K(\alpha)$ – .
(1) $f$ $L$ $N_{orm}(f)$ $K$ .
(2) $N_{orm}(f)$ , , . , $\wedge r_{or\eta \mathrm{z}}(f)$ It’
. . .
$f$ $L$ – . , $N_{orl}(f)$
$K$ $P$ , $GCD.(f,p)$ $f$ $L$ .
(3) $f$ , $s$ , $\mathrm{A}^{\mathrm{r}}or7n(f(X-S\cdot\alpha))$ .
$s$ , $f$ $N_{\mathit{0}}rm(f(X-S\cdot\alpha))$ Il’ –
. $P$ Norm$(f(x-s\cdot\alpha))$ Il’ , $GCD(f(X),p(X+s\cdot\alpha))$
$f$ .
(4) $s$ , . $f$ $\beta$ , $\beta-s\cdot \mathit{0}$
$K(\alpha, \beta)$ $I\zeta$ . $s$ $I\mathrm{i}’(\beta-S\cdot\alpha)$ $I_{1^{r}}(\alpha, \beta)/I\iota’$
.
Norm , . , GCD
, , Euclid . (






$\mathrm{Q}$ Trager $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}_{1}$. tune
$\mathrm{u}])$ , , Galois
200 ( [3] ).
$\mathrm{Q}$ $\mathrm{Q}(b, c, d, \cdots)$
.
, $g(x;c, d)$ $\mathrm{Q}(c, d)$ :
, $x_{i}(1\leq i\leq n)$ $x_{1}\prec x_{2}\prec\cdots\prec x_{n}$ . $h$
$h\in \mathrm{Q}[x_{1}$ , $\cdot$ . . , $Xp]$ index $\ell$ $Xp$ lvar( ) .
$\{\text{ _{}1}, \cdots, h_{r}\}$ $\iota_{var}(h_{l})\prec lvar(\text{ _{}\mathit{2}})\prec\cdots\prec lvar(\text{ _{}r})$ ,
(triangular form) . , $f,$ $g$ sdiv$(f, y‘)$ $f$ 9
. , $G_{1},$ $\cdots,$ $G_{5}$ :
$G_{1}(_{X)} = g(x;c, d)$ ,
$G_{2}(x;x_{1})$ $=$ sdiv $(\mathit{9}(x;c, d),$ $(x-x_{1}))$
$G_{3}(x;X_{1}, x_{\sim}\circ)$ $=$ sdiv$(c_{2}(x), (x-X_{2}))$
$G_{4}(x;x_{1,3}X_{\sim}" X)$ $=$ $sd\dot{?.}v(G_{3}(X), (x-X_{3}))$
$G_{\mathit{5}}(x;x_{1}, X_{2}, x3, x4)$ $=$ $sd_{?}v(G4(x), (x-x_{1}‘))$
{ $G_{1}(x_{1}),$ $G_{2}(X_{2}),$ $\cdots,$ $G_{\mathrm{s}()\}}X\mathrm{s}$ .
$\blacksquare$
\S 4.1 $K$ $\mathrm{Q}(c, d)$ $x_{2}-x_{1}$
. , $G_{2}(x_{2}+X\mathit{1};X_{1})$ $G_{1}(x_{1})$ $x_{1}$ :
$R=res_{x_{1}}(G_{2}(x_{2}+x_{1} ; x_{1}), G_{1}(x_{1}))$
$\mathrm{R}$
$x_{2}$ 20 13120 $\sec$ . $R$ 2 10










$1)c^{4}+(48d -- 20)$ $c^{3}+(48d^{2} -- 14d+90)c^{2}+(48d^{2} -- 68d -- 28)$ $c-8d^{3}+17d^{2}+14d-229)$ $x_{2}^{2}+$
$4dc^{4}+(-32d+4)c^{3}+(8d^{2}+40d-32)c^{2}+(96d^{2}+164d+44)c+4d^{3}+104d^{2}+68d+127$
, $H(x_{2})=R_{1}$ , $K=\mathrm{Q}(c, d)[X_{2}]/Id(H(X_{2}))$ .
$\blacksquare$
, . $Gal(I1\nearrow/\mathrm{Q}(c, d))$ Galois $D_{10}$
$K$ $\mathrm{Q}(c, d)$ 2 ,
$K=\mathrm{Q}(c, d)\iota x_{1},$ $X_{2}1/\mathcal{I}$




. $K$ 2 , $P_{2}$ , $g(x_{2;}c, d)$ $\mathrm{Q}(c, d)(X_{1})$
, $G_{2}(x_{2}; x1)$ $\mathrm{Q}(C, d)(x_{1})$ . , Trager .
$G_{2}(x_{2};x_{1})$ , $x_{2}-x_{1}$
( $8(4)$ ):
Norm$(c_{2}(X2+x_{1} ; x1))=?\cdot es_{x_{1}}(G_{2}(x_{2}+x_{1} ; X\mathrm{J}), G_{\mathrm{J}}(x_{1}))$
, $R$ . , , $R$ $\mathrm{Q}(c, ‘ l)(x_{1})$ 2
$GCD(R_{i(X)}2, G2(x2;X_{1}))(i=1,2)$ . , GCD Gr\"obner
. , $\{G_{1}(x_{1}), G_{2}(x2;X1), R:(x_{2}-x_{1})\}(i=1,2)$ $x_{1}\prec x_{2}$
Gr\"obner GCD , $C_{72}(x_{\mathit{2}} ; x_{1})$
$\mathrm{Q}(c, d)(X_{1})$ . , $P_{2}$ $GCD(R_{1}(x_{2}), c\tau\circ(X_{\sim}’;.c\sim \mathrm{J}))$ .
$\mathrm{G}\mathrm{l}\cdot\ddot{\mathrm{O}}\mathrm{b}\mathrm{n}\mathrm{e}\mathrm{r}$ GCD 5509851 $\sec$ .
$x_{3},$ $x_{4\mathit{5}},$$x$ $P_{3},$ $P_{4},$
$P_{\mathit{5}}$ ,
, , $G_{1}(x)$ Galois $D_{10}$
. , $P_{3}$ . $D_{10}$ $\sigma=$ (12345) . ( ,
$D_{10}=$ $\langle$(12345), (25)(34) $)$ ) , $x_{3}$ $G_{3}(x_{3;2}x_{1}, x)=0$ ,
$P_{2}(_{X_{3;}}x_{2})=0$
([3] Theorem 5 ). $G_{3}(x_{3}; x_{1}, x2)$ $P_{2}(x_{3;2}x)$ $\langle$ , $G_{3}(x_{3}; x_{1}, x2)$
69
$P_{2}(x_{3} ; x_{2})$ $\mathrm{Q}(C, d)(x_{1}, x_{2})$ $xs$ (1 )
$\{P_{1}(x_{1}), P_{2}(X_{2}x_{1})), G_{3}(X_{3;),P}X1, x22(x3;x2)\}$
$x_{1}\prec x_{\mathit{2}}\prec x_{3}$ Gr\"obner , $\mathrm{Q}(C, d)(X_{1}, x_{2})$ $G_{3}(x_{3;\mathit{2}}x_{1}, x)$
$P_{2}(x_{3} ; X_{2})$ GCD $x_{3}-q(C, d)$ . $(q(c, d)$ $c,$ $d$ )
$P_{4}$ , Ps . :
$P_{3}(x_{3}; X_{1,2}x)=(-2c-3)x_{3}+((x_{2}-1)x_{1}^{2}+(2x_{2}-2)x_{1}+x_{2}-1)c2+((2x_{2}-2)x^{3}1+(2x_{\sim}\mathrm{o}-2)x^{2}.1+$




Ps $(x_{5}; x1, x\mathit{2})=(-2c-3)x_{5}+(x_{1}^{\sim}+\circ 3x1)_{C^{\sim}+}(2x+4x_{1}^{9}+\sim 4031x_{1}-2x_{2},+2)_{C+}(x\mathrm{l}2-x_{\rceil})d+x^{4}+\iota$
$x_{1}^{3}+3x_{1}^{2}+x_{1}-3x_{2}+3$
$P_{3}$ , $P_{4},$ $P_{5}$ , 3361.520 $\mathrm{s}\mathrm{e}\mathrm{c}$ , 118.706 $\mathrm{s}\mathrm{c}\mathrm{c}$ , 7.969 $\sec$ .
$9.6$ $+;\backslash \{\not\subset\backslash \backslash$ $\iota_{\mathrm{c}}^{arrow}$
1960 (Computer algebra) 30
, (
) . – .
, Galois . 2




. , Galois –
. – .
[1] (1994). $6$ .
70
[2] , (1995). . 12
( ) (1995729-31)
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